Gamber and Sorensen provide evidence suggesting that the net discount ratio experienced a level shift in the mean between 1977 and 1981. If such a shift occurred, the nonlinearity in the data shows up as a failure to reject the null hypothesis that a unit root is present; that is, the series is I(1). In this reply, evidence is presented-the Phillips-Perron test and a univariate version of the Stock-Watson q-test-suggesting that the net discount ratio is stationary. Hence, the mean is constant. In addition, if one extends the analysis to include the 1989 through 1993 period, the net discount ratio appears to be reverting.
Introduction
In a previous article in this Journal (Haslag, Nieswiadomy, and Slottje, 1991), we provided evidence consistent with the notion that the net discount ratio is a stationary time series. Gamber and Sorensen's comment reexamines this issue and claims that the net discount ratio is nonstationary. Using techniques developed in Balke and Fomby (1991) , the nonstationarity reflects a nonlinearity in the time series; more precisely, a mean shift is identified as having occurred sometime during the period 1977 through 1981. The upshot of the Gamber-Sorensen analysis is that we substantially underestimated the post-mean shift by using the full sample mean.
Gamber and Sorensen's primary concern is that we chose to use only four lagged values of the change in the net discount ratio in augmented DickeyFuller specifications. Gamber and Sorensen proceed, selecting the "optimal" lag length by applying both the Akaike Information Criterion and a procedure seeking the longest lag specification in which the coefficient is significant. Although our lag-length selection procedure was ad hoc, the procedures em- ployed in Gamber and Sorensen do not really address the critical issue. Including extra lags is one way to reduce serial correlation in the residuals. Since the Dickey-Fuller tests assume that errors are not serially-correlated errors, the appropriate lag length is one in which the observed residuals are not serially correlated.' The procedures employed by Gamber and Sorensen focus on the tradeoff between efficiency and explanatory power. They report, but do not discuss, their tests for serial correlation. In effect, Gamber and Sorensen's real concern is presumably that the parameter of interest is imprecisely estimated.
In this reply, the econometric evidence is reconsidered in light of the serial correlation issue. Our evidence focuses on two issues: serially-correlated errors and robustness, using altemative unit root tests. In one sense, the results in Haslag, Nieswiadomy, and Slottje (1991) are flawed; the ad hoc lag-length specification suffers from serially-correlated errors. Using lag length specifications in which the errors are not serially correlated, the augmented DickeyFuller test fails to reject the null hypothesis that a unit root is present. Alternative unit root tests, however, strongly reject the unit root hypothesis: more specifically, the Stock-Watson (1988) q-statistic and the Phillips-Perron (1988) test for unit roots strongly reject the null hypothesis that a unit root is present.2 Based on such mixed evidence, we cannot reject the hypothesis of nonstationarity.
In addition, when one includes data over the 1989 through 1993 period, the net discount ratio has been rising and is now nearly identical to the full sample mean. In light of the evidence from the last four years, Gamber and Sorensen's conclusion that a mean shift in the net discount ratio occurred seems less compelling. Thus, the evidence still suggests that the net discount ratio is stationary and has not experienced a (permanent) mean shift. Thus, the interpretations made in HNS are still appropriate. Table 1 As in Haslag, Nieswiadomy, and Slottje, the sample period is 1964 through 1989. The results are reported only for the three-month Treasury bill. The results for the six-month, one-year, and three-year notes are qualitatively similar and are available from the authors upon request.
The Evidence
The results presented in Table 1 indicate that the null hypothesis that b = 0 can be rejected when only four lagged values of Ax are included in the specification.3 However, the third column in Table 1 In addition, Figure 1 plots the net discount ratio over the 1964:4 through 1993:5 period. Gamber and Sorensen argue that the mean net discount ratio shifted and, consequently, that using the full sample is inappropriate. Since 1989, the net discount ratio has been rising and now appears close to the average level that existed in the pre-1980 sample. Figure 1 suggests that a single, sample-wide mean is appropriate and is corroborated by the unit root test results. Gamber and Sorensen make an important point in asking what is the "optimal" forecast of the net discount ratio? The evidence does not suggest that a permanent shift in the mean occurred. However, the first two coefficients for the autocorrelation function are 0.90 and 0.82, suggesting that there is substantial persistence in the net discount ratio. Although the evidence supports the notion that the net discount ratio is stationary, there is an important implication for forecasts of the net discount ratio. If one is primarily interested in nearterm forecasts of the net discount ratio, then an "optimal" forecast would take into account any persistence. If one is trying to predict the net discount ratio at some distant point in the future, the time series seems to revert to its (apparently) constant mean.
Summary and Conclusion
Gamber and Sorensen raise an important issue in the unit root literature and apply their question to the issue of whether the net discount ratio is stationary. As they demonstrate, the specification of lag lengths in the augmented DickeyFuller regression can be important. The appropriate guide should be that the residuals from the regression are not serially correlated. In HNS, four lags were used. The evidence, however, suggests that this ad hoc lag length selection was too short to satisfy not-serially-correlated errors criterion. Based on only the augmented Dickey-Fuller tests, longer lag lengths would not lead to rejection of the hypothesis that a unit root is present in the net discount ratio. In this reply, however, two additional pieces of evidence are considered. First, other unit root tests strongly reject the presence of a unit root. Second, plotting the data reveals that the net discount ratio has been rising over the last several years and is approximately equal to the full sample mean initially reported in Haslag, Nieswiadomy, and Slottje. This additional evidence leads us to conclude that significant nonlinearities are not present in the net discount ratio and that the variable can be represented as a stationary time series.
The Gamber-Sorensen comment raises an important, heretofore unresolved, methodological issue. Plotting the time series is useful, but temporary trends can show up as nonlinearities in the time series representations. In short, there is an inherent danger in identifying a recent experience as a permanent shift in the time series.4 Such an identification means that the series is subject to permanent shocks in the future. Clearly, the series might revert, making such an identification wrong. In the case of the net discount ratio, the series has some persistence and can (temporarily) deviate from its mean for periods long enough to appear to have experienced a permanent shift. Indeed, an "optimal" forecast of the net discount ratio should take this persistence into account.
Overall, we maintain that the additional evidence supports our original conclusion that the net discount ratio is a stationary series.
